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long-range  forecasting  of  scientific -technological  progress 

V.  Siforov  (USSR) 

The  following  classification  of  forecasts  is  known: 
forecasts  of  the  first  echelon— for  15-20  years  ahead;  fore¬ 
casts  of  the  second  echelon — for  the  first  decade  of  the  21st 
century;  and,  finally,  forecasts  of  the  third  echelcn--for 
approximately  100  years  ahead.  At  the  present  time  there  is  a 
necessity  to  speak  of  a  fourth  echelon  of  long-range  fore¬ 
casting  for  an  even  longer  period  of  ti.me--for  several  cen¬ 
turies,  and  perhaps  even  longer. 

It  is  entirely  valid  to  raise  the  question:  is  it 
necessary  to  be  concerned  with  so  long-range  a  forecast;  is  it 
necessary  in  the  light  of  the  solution  of  tasks  that  stand 
before  us  in  the  contemporary  situation? 

Long-range  forecasts  are  useful,  first  of  all,  because 
they  will  fruitfully  influence  social  processes  in  the  more 
immediate  future. 

The  second  reason  for  the  necessity  of  being  occupied 
with  long-range  forecasts  is  related  to  the  psychology  of 
scientific  creativity  and  the  dual  nature  of  science.  The 
fact  is  that  science,  on  the  one  hand,  through  technology  and 
production  permits  us  to  solve  basic  socialist  tasks,  which 
are  established  in  the  program  of  our  party-tasks  of  more 
completely  satisfying  the  growing  needs  of  all  the  members  of 
society.  But  there  is  another  side,  related  to  the  psychology 
of  the  people  of  science,  to  the  psychology  of  science 
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collectives;  the  very  pursuit  of  science  for  scientists  implies 
the  satisfaction  of  their  need?  to  understand  more  completely 
nature,  society,  and  processes  occurring  in  the  world.  The 
striving  to  gaz^  into  the  cosmos,  into  the  microcrosn — the 
world  of  atoms  au.  elemental  particles — intu  the  world  of 
viruses  and  bacteria — this  is  a  characteristic  trait  of  scien¬ 
tific  creativity.  In  the  same  way  it  i3  natural  for  historians 
to  look  into  the  past  of  long  ago. 

From  this  point  of  view,  to  gaze  into  the  farthest 
future  is  a  completely  natural  need  of  scientists. 

The  history  of  science  persuasively  speaks  of  scientific 
research  of  outer  space,  mic.rocosms,  as  well  as  of  the  remote 
future,  as  being  only  at  first  unnecessary  for  the  achievement 
of  short-range  goals.  There  is  an  urgent  need  for  activity  in 
this  area,  if  only  from  a  universal  outlook  point  of  view. 

This  is  true  also  of  the  second  cardinal  question:  is 
it  possible  to  look  so  far  into  the  future?  Here  there  are  a 
variety  of  points  of  view.  I  will  present  several  considera¬ 
tions  for  and  against  long-range  forecasting. 

First  of  all,  science  has  persuasively  demonstrated  that 
there  have  been  and  will  be  in  science  radical  swings,  radical 
changes  in  the  direction  of  scientific  research,  great  discov¬ 
eries,  which  are  impossible  to  predict  on  the  basis  of  past 
experience. 

Long-range  forecasting  is  difficult  also  because  at  the 
present  time  the  development  of  science  and  technology  is 
going  very  quickly,  and  the  tempo  is  becoming  more  accelerated. 
The  doubling  of  scientific  information  has  occurred  on  the 
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Furthermore,  new  sciences,  or  new  scientific  directions, 
arise  as  a  consequence  of  the  application  of  methods  procured 
for  one  science  to  the  research  of  the  objectives  of  another 
science;  the  confirmation  of  new  principles  in  this  manner 
also  has  many  examples.  One  of  these  is  radioastronomy. 
Namely,  we  were  able  to  penetrate  much  more  deeply  into  space 
than  would  have  been  possible  without  its  help. 

An  innovation  also  emerges  by  way  of  the  abstract 
research  of  analogous  characteristics,  intrinsic  to  various 
types  and  forms  of  the  motion  of  matter.  Regardless  of  the 
total  diversity  of  the  various  forms  and  types  of  the  motion 
of  matter,  they  are  also  somewhat  similar .  The  discipline  of 
the  theory  of  oscillation  may  serve  as  an  example  of  this.  It 
is  known  that  the  fundamental  principles  in  the  area  of  the 
theory  of  oscillation  were  discovered  by  the  Soviet  scientific 
school  of  L.  I.  Mandel'shtam,  N.  D.  Papaleksi  and  A.  A. 
Andronov. 

The  theories  of  information  and  cybernetics,  having  such 
a  fundamental  significance  for  the  formation  of  new  sciences, 
may  serve  as  other  examples. 

Furthermore,  the  development  of  the  technique  of  the 
scientific  experiment,  the  creation  of  new  scientific  methods 
and  the  organization  of  specialized  scientific  machine  con¬ 
struction  are  powerful  levers  for  the  emergence  of  new  scien¬ 
tific  discoveries.  A  typical  example  is  the  electron  micro¬ 
scope,  which  has  permitted  a  deeper  understanding  of  such  a 
fundamental  secret  of  the  life  of  nature  as  the  genetic  code. 
Without  the  electron  microscope  the  accomplishments  of  contem¬ 
porary  biology,  causing  a  radical  turn  in  biological  science, 
would  hardly  have  been  possible. 
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The  development  of  new  branches  of  production,  technology 
and  technological  processes  as  a  result  of  accomplishments  in 
physics  and  chemistry  is  also  a  powerful  factor  for  the  emer¬ 
gence  of  new  sciences  and  scientific  directions.  Thus,  thanks 
to  the  application  of  methods  and  means  of  quantum  electronics 
fundamentally  new  technology  has  appeared,  the  application  of 
which  will  lead  to  the  emergence  of  new  sciences  and  new 
scientific  directions. 

And  finally,  research  on  the  laws  of  the  development  of 
science  itself  facilitates  the  emergence  of  fundamentally  new 
directions  within  science  itself. 

Around  6-7  years  ago  many  people  considered  that,  and 
this  is  a  iar-fetched  direction,  that  the  sciences  must  develop 
themselves,  that  complex  research  into  their  development  is 
unnecessary,  etc.  Now  nobody  has  any  doubt  that  together  with 
deep  research  in  the  area  of  every  concrete  science  it  is 
necessary  to  carry  out  research  on  the  laws  of  the  development 
of  science  itself.  The  learning  of  these  laws  would  be  very 
useful  for  the  solution  of  those  problems  that  the  present 
report  is  dedicated  to. 

For  a  correct  forecast  it  is  very  important  to  establish 
in  which  directions  we  may  expect  major,  radical  qualitative 
leaps  in  scientific-technological  progress  to  go.  Here  emerges 
a  fundamental  quesiton:  Is  it  possible  to  predict  major 
scientific  discoveries? 

This  question  must  be  answered  dialectically:  it  is 
both  possible  and  impossible.  However,  it  is  necessary, 
certainly,  to  expand  this  short  answer,  to  clarify  in  which 
sense  it  is  impossible  and  in  which  sense  it  is  possible. 
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In  every  major  scientific  discovery  there  are  always 
many  unanticipated  elements.  The  history  of  science  gives  us 
rich  material  on  the  fundamental  discoveries  in  science,  such 
as,  for  example,  the  theory  of  relativity  and  the  quantum 
theory.  Together  with  fundamental  discoveries  there  were  many 
similar  unanticipated  discoveries  of  lesser  significance. 

And,  of  course,  unquestionably,  all  of  these  would  have  been 
difficult  to  predict. 

But  despite  this  it  seems  that  it  is  not  only  possible, 
but  it  is  even  necessary  to  predict  major  leaps  of  a  very  high 
rank,  the  most  radical  turns  in  science  in  general  terms  and 
for  a  very  remote  period. 

What  do  these  leaps  of  the  highest  rank  consist  of? 
Already  in  our  day  they  are  about  to  happen  in  nuclear  physics 
and  in  power  engineering,  solid  state  physics  and  the  chemistry 
of  polymers,  radioelectronics  and  automation,  biology  and 
medicine  and  in  many  other  areas;  fundamental  discoveries  will 
radically  change  the  character  wf  science,  of  technology  and 
of  production  in  the  relatively  near  future.  They  will  play  a 
conclusive  role  in  the  further  development  of  society. 

However,  comparing  these  possible  types  of  scientific 
discoveries,  of  revolutionary  turns,  radically  qualitative 
leaps,  in  analyzing  the  conditions  of  the  development  of 
science  in  the  future,  it  is  necessary  to  promote  a  hypothesis, 
the  verity  of  which  we  deeply  believe;  the  most  major,  radical, 
archfundamental  leap  and  turning  point  in  the  future  develop¬ 
ments  of  science  and  technology  in  the  life  of  human  society 
will  be  the  creation  by  mankind  of  fundamentally  new  types  and 
forms  of  the  motion  of  matter,  of  which  nothing  was  known 
before.  The  hypothesis  is  disputed  by  many  people,  depending 
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upon  their  point  of  view,  that  to  create  synethetically  new 
types  of  motion  of  matter ,  of  which  nothing  was  known  in  the 
past,  is  fundamentally  impossible.  We  submit  that  the  creation 
by  mankind  of  new  types  and  forms  of  motion  of  matter  is  not 
only  possible,  but  that  the  whole  course  of  the  development  of 
science  and  technology  and  the  process  of  the  further  develop¬ 
ment  of  human  societies  is  inevitably  dependent  upon  this 
archfundamental  qualitative  leap.  In  the  present  report  we 
have  made  an  attempt  to  consider  the  general  direction  of 
science,  the  development  of  which  may  approach  the  higher 
archfundamental  changes  described.  It  is  possible  to  antici¬ 
pate  these,  in  particular,  for  the  further  development  of  the 
sciences  dealing  with  the  reality  that  surrounds  us,  and  above 
all  of  research  in  cosmic  space.  For  example,  work  may  be 
carried  out  in  the  area  of  scientific  forecasts  on  the  exis¬ 
tence  of  extraterrestrial  civilizations.  Previously  this  was 
an  area  reserved  for  science  fiction  novels.  In  our  day  it 
has  been  transferred  into  the  realm  of  scientific  research. 

In  our  country,  as  well  as  abroad,  special  scientific  symposia 
have  been  created,  dedicated  to  extraterrestrial  civilizations. 

And  so,  in  the  form  of  long-range  forecasting  we  may 
anticipate  radical  changes  in  science  with  the  discovery  of 
extraterrestrial  civilizations  and  the  establishment  and 
development  of  contacts  with  them. 

The  new  forms  and  types  of  motion  that  inevitably  will 
be  discovered  and  created  in  the  process  of  the  further  devel¬ 
opment  of  science  and  technology  will  include  an  internally 
inherent  quality  of  self-development,  and  the  general  direction 
of  this  self-development  will  be  determined  and  directed  *ky 
man.  From  this  point  of  view,  in  order  to  plan  the  ways  of 
solving  problems;  in  order  to  establish  what  direction  it  is 
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necessary  to  move  in,  it  is  necessary  to  discover  and  create 
such  new  forms  of  the  motion  of  material;  it  is  necessary  to 
look  into  the  near  future. 

Above  all  it  is  necessary  to  examine  which  aspects  and 
directions  in  science  and  technology  of  the  present,  from 
among  all  the  numerous  aspects  and  directions,  must  be  recog¬ 
nized  as  determining,  from  the  point  of  view  of  the  creation 
of  new  forms,  the  motion  of  matter  in  the  future.  In  this 
relationship  the  dissertation  of  D.  Bernall,  which  considers 
the  creation  of  the  computer  as  the  most  significant  accom¬ 
plishment  of  all  accomplishments  of  the  twentieth  century,  is 
very  interesting.  Computers  signify  the  entrance  of  man  into 
a  new  era,  the  era  of  the  automation  of  intellectual  labor, 
which  was  not  long  ago  denied  on  the  basis  of  fundamental 
considerations.  It  is  therefore  important,  even  if  only  for  a 
proximate  time,  to  foresee  the  possible  directions  of  develop¬ 
ment,  the  possible  leaps  in  the  twentieth  century  and  in  the 
first  decade  of  the  twenty-first  century  in  the  computer  area. 

In  connection  with  these  views,  which  have  been  set 
forth  by  Academician  S.V.M.  Glushkov  and.  A. I.  Berg,  it  is  possible 
to  consider  the  following  directions: 

The  first — the  increase  of  the  volume  of  memory  banks. 

In  a  system  of  memory  banks  all  the  richness  accumulated  by 
mankind  in  science,  culture,  and  in  all  the  diverse  aspects  of 
life  of  people  may  be  stored.  The  potential  possibilities  in 
thit  connection  are  practically  unlimited. 

* 

In  the  scientific  literature  that  we  have,  and  even  in 
that  from  abroad,  there  is  work  in  which  the  potential  possi¬ 
bilities  of  storing  information  are  researched  and  tasks,  for 


7 


example,  of  how  much  information  may  be  stored  in  this  or  that 
volume,  proceeding  from  the  laws  of  physics,  quantum  mechanics, 
the  principle  of  indefiniteness,  etc.  are  solved.  These  works 
are  totally  real  and  interesting. 

The  second  direction  is  microminiaturization.  This  is 
related  to  the  development  of  contemporary  radio  electronics. 
For  the  construction  of  computers  we  switched  from  vacuum 
tubes  to  transistors,  and  in  recent  years,  to  solid  state 
systems.  The  solution  of  the  problem  of  microminiaturization 
creates  the  possibility  of  building  very  complex  computers 
conta  ining  hi  ge  numbers  of  elements  of  comparatively  limited 
volume  and  weight. 

There  is  the  topical  problem  of  man-machine  communication. 
In  the  relatively  near  future  there  will  be  created  a  global 
system  of  machines,  a  united  automatic  system  of  communication, 
a  united  system  of  scientific-technological  ai.d  other  informa¬ 
tion.  For  this  reason  all  of  these  systems  will  be  joined 
together,  to  have  a  complex  structure  and  their  own  special 
characteristics.  The  creation  of  such  a  fystem  and  the  devel¬ 
opment  of  its  theory  is  one  of  the  important  directions  of 
contemporary  sc~er.ce  and  technology. 

In  particular,  into  these  global  systems  of  machines 
will  enter  to  a  certain  extent  both  the  system  of  storing  and 
transmitting  and  of  reproducing  television  programs.  In  no 
more  than  about  ten  years,  and  perhaps  even  earlier,  a  global 
system  of  television  will  be  linked  with  a  system  of  storage, 
transmission  and  processing  of  information.  This  will  guaran¬ 
tee  the  most  complete  satisfaction  of  the  needs  of  television 
viewers  in  the  sense  that  the  choice  of  a  desirable  program 
will  be  conveniently  timed  for  them. 
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It  is  thought  that  in  the  approaching  fifty  years  the 
linking  of  television  with  contemporary  information  services 

9ive  unimaginable  results.  Every  television  viewer, 
pressing  the  appropriate  buttons,  will  be  able  to  listen  to 
the  particular  lecture  he  is  interested  in.  A  question  will 
be  fed  into  the  informational  service  system,  and  it  will  be 
computed  automatically,  it  will  be  possible  to  take  a  tour  of 
every  country  by  television,  to  closely  examine  any  sort  of 
scientific  question,  to  view  any  film,  to  improve  foreign 
language  skills,  etc.  As  a  result  of  the  joining  of  television 
with  other  services,  in  particular  with  an  information  service, 
with  a  computer,  and  also  as  a  result  of  the  interaction  of 
television  with  other  areas  of  technology,  areas  of  utilization 
for  television  will  open  up  before  us  that  are  even  now  diffi¬ 
cult  to  foresee. 

Finally,  thanks  to  electronic  machines  radical  changes 
in  the  work  of  scientists  themselves  will  occur.  The  machine 
will  accumulate,  process,  and  distribute  new  information.  In 
this  manner,  in  particular,  several  new  typer,  of  codes  have 
been  found.  For  their  discovery,  it  was  necessary  to  sort  and 
compare  about  a  trillion  operations.  Thanks  to  the  high  speed 
of  the  computers  the  new  codes  were  found  by  the  machines 
themselves,  and  a  man  fed  into  them  only  requirements  and 
algorithms. 

Already  in  our  time  the  machines  carry  out  not  only 
calculation  work:  in  them  the  groundwork  for  new  features  has 
been  laid  down.  It  is  necessary  to  seriously  think  of  ways  to 
develop  these  seedlings  in  the  proper  topical  directions  for 
human  society.  4 
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Computers  will  radically  change  the  work  of  man.  They 
will  collect  information  themselves,  process  it  automatically 
and  give  conclusions.  The  capacity  of  a  computer  to  improve 
itself,  program  itself,  and  organize  itself  will  have  great 
significance.  Thanks  to  these  characteristics  the  machine 
will  derive  the  possibility  of  changing  its  own  structure  in 
definite  steps  as  well  as  its  organization  and  inner  system  of 
interacting  elements.  A  not  insignificant  role  in  the  develop¬ 
ment  of  suitable  means  will  be  played  by  bionics.  One  of  the 
main  directions  of  bionics  is  the  research  on  the  working  of 
the  brain.  Unfortunately,  we  still  know  very  little  about  its 
structure.  Detailed  and  deep  research  of  the  brain  will  serve 
in  the  future  as  a  starting  point  for  the  designing  of  funda¬ 
mentally  new  machines  with  new  characteristics,  unusual  from 
the  contemporary  point  of  view. 

However,  in  connection  with  bionics  it  would  be  desirable 
to  stress  that  the  development  of  technology,  including  such 
major  areas  as  cor puters  with  developed  characteristics  wh  .ch 
were  discussed  above,  although  in  many  instances  connected 
with  bionics,  would  be  basically  determined  by  its  own  speci¬ 
fications,  among  them  social  laws. 

Even  from  these  general  positions  it  is  possible  to 
affirm  tint  in  the  technology  of  the  future  there  will  appear 
many  specific  moments,  distinguishing  this  technology  from  the 
life  of  nature  and  from  man  himself.  This  is  demonstrated  by 
the  fact  that  the  conditions  of  development  of  technology  are 
radically  differentiated  from  the  conditions  of  the  development 
of  life  or.  earth,  from  the  conditions  of  the  emergence  and 
development  of  man. 
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It  seeras  to  me  that  in  the  comparatively  near  future 
there  will  be  created  global  heuristic  systems  for  the  solution 
of  grandiose  tasks.  For  these  creations  it  will  be  necessary 
to  join  in  a  common  system  computers,  information  and  other 
machines,  a  global  system  of  communication,  and  many  other 
components.  The  beginning  of  the  construction  of  such  a 
system  ip  the  USSR  has  already  been  pieced  on  the  agenda. 

Thu  study  of  the  processes  of  transmitting  information 
in  the  visual  organs  of  men  and  animals  permits  a  still  greater 
understanding  not  only  of  the  puzzling  secrets  of  human  nature, 
in  particular  the  working  of  the  brain,  but  will  also  lead  to 
great  qualitative  leaps  in  television  technology,  to  the 
discovery  of  fundamentally  new  technological  services,  the 
wide  utilization  of  which  will  open  up  to  mankind  such  possi- 
1  ities  as  in  our  day  would  be  an  unrealizable  fantasy. 

Speaking  of  long-range  forecasting,  it  seems  that-  a 
section  of  the  scientific  forces  must  be  directed  to  long- 
range  forecasting,  in  order  to  research  the  means  for  large 
global  systems  mentioned  earlier  and  their  interactions.  This 
is  very  important  for  the  task  of  the  near  future.  In  parti¬ 
cular,  at  the  present  time  there  are  very  many  insufficiencies 

which  must  be  eliminated.  For  example, in  the  system 
of  scientific-technological  information  the  necessary  feedback 
between  the  demand  of  information  and  the  system  distributing 
that  information  practically  does  not  exist. 

The  directions  of  the  development  of  global  systems  will 
be  conditioned  both  by  social  and  inner  laws  of  the  correspon¬ 
ding  sciences.  At  a  definite  stage  of  development  there  must 
take  place  archfundamental  qualitative  leaps,  as  was  said 
earlier,  in  terms  of  those  that  will  create  new  types  and 
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forms  of  motion  of  matter,  with  self -development  inherently 
characteristic  to  them. 

The  question  arises:  as  a  result  of  the  crossing  and 
interaction  of  which  sciences  may  w?  anticipate  the  appearance 
of  such  fundamentally  new  forms  of  the  motion  of  matter? 

On  the  one  hand  there  is  the  theory  of  systems.  This 
area  is  now  intensely  developing,  while  a  large  rcle  is  being 
played  here  by  mathematical  research.  We  can  construct  models 
of  systems  of  greater  and  greater  complexity,  all  with  a  more 
complex  organization,  and  we  can  discover  their  properties. 

In  proportion  to  the  growth  of  the  complexity  of  their  organi¬ 
zational  structure,  we  may  theoretically  anticipate  the  appear¬ 
ance  of  qualitative  leaps.  The  task  consists  in  the  fact  that 
in  order  to  discover  these  leaps,  it  is  necessary  to  find  the 
principles  and  to  utilize  them  for  the  construction  of  funda¬ 
mentally  new  machines,  systems  of  machines  and  global  techno¬ 
logical  systems. 

On  the  other  hand,  there  is  miniaturization.  The  primary 
elements,  the  primary  bricks,  of  which  we  will  construct 
computers  and  other  machines,  apparatus  and  systems,  are 
becoming  smaller  and  smaller.  Science  and  the  area  of  techno¬ 
logy  that  deal  with  miniaturization  have  an  important  signifi¬ 
cance  from  the  point  of  view  of  long-range  forecasting,  because 
for  the  construction  of  a  system  with  a  very  complex  structure 
it  is  necessary  to  master  the  means  and  technological  prepara¬ 
tion  of  these  elements,  and  to  find  technological  means  of 
joining  them  together,  etc. 

* 

It  seems  to  me  that  such  self-organizing  complex  systems 
will  be  gradually  developed,  and  in  them  will  take  place  leaps 
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of  every  rank  and  finally  the  arch-large-scale  leap  will  take 
place;  and  a  new  form  of  the  motion  of  matter  will  be  created. 

Gradually,  of  course,  there  will  be  many  great  discov¬ 
eries.  At  some  stage  there  will  be  theoretically  predicted 
the  ideally  new  forms  and  types  of  motion  of  matter  which  have 
not  existed  before  on  our  planet  and  which  by  the  efforts  of 
scientists  and  engineers  will  be  placed  into  actual  operation. 
This  hypothesis,  from  our  point  of  view,  is  very  progressive, 
and  if  it  is  adhered  to,  it  will  exert  a  beneficial  influence 
on  the  development  of  science  in  the  very  near  future. 

In  the  order  of  a  distant  goal  it  is  possible  to  strive 
for  the  creation  of  a  number  of  fundamentally  new  systems,  in 
order  to  put  into  those  systems  those  characteristics  that  are 
needed  by  man . 

It  is  of  course  difficult  to  speak  of  the  time  of  the 
approach  of  such  radical  qualitative  leaps  in  detail.  It  is 
possible  only  to  forecast  the  processes  in  general  terms,  but 
even  in  this  genera]  view  the  forecast  is  totally  suitable  for 
the  near  future. 

From  the  positions  described  X  would  like  to  express 
several  ideas  relating  to  the  technological  sciences.  The 
possibilities  of  science  and  technology  in  the  future  are 
practically  unlimited.  All  that  is  lacking  are  those  forecasts 
which  will  contradict  the  laws  of  the  development  of  nature, 
society  and  thought.  From  this  point  of  view  such  forecasts 
as  the  creation  of  synthetic  "mind,"  the  changing  of  the 
planets,  the  extraction  of  useful  minerals  from  the  sea,  the 
control  of  weather,  the  designing  of  liners  with  speeds  signi¬ 
ficantly  higher  than  the  speed  of  sound,  the  total  elimination 
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of  hunger  on  our  planet,  the  distillation  of  sea  water,  and 
many  others,  will  be  accomplished.  The  realization  of  several 
of  these  forecasts  is  possible  prior  to  tno  year  2000;  the 
others,  later. 

Considering  the  questions  of  forecasting  technology,  it 
is  necessary  to  differentiate  potentially  achievable  possibil¬ 
ities  and  possibilities  which  will  actually  be  realized  in 
practice,  because  in  human  society  in  the  process  of  its 
further  development  by  way  of  social  progress ,  corresponding 
demands  wilJ  not  emerge.  For  example,  in  society,  which  in 
its  development  is  substantially  moving  forward  on  the  course 
of  social  development,  it  is  doubtful  that  the  demand  will 
arise  for  the  automatic  interception  of  thought.  It  is  doubt¬ 
ful,  also,  for  the  same  reason,  that  there  will  occur  in  the 
future  all  the  other  numerous  events  in  science  and  technology 
that  have  been  published  by  foreign  writers,  whose  forecasts 
have  been  discussed.  In  this,  in  particular,  the  activity  of 
social  laws  shows  up — the  laws  of  the  development  of  human 
society. 

Speaking  of  long-range  forecast,  it  is  necessary  to 
refer  to  the  second  leap,  related  to  the  change  of  man  himself. 

The  question  arises,  is  intellectual  matter  in  its 
present  form  the  final  stage  of  development?  Of  course  not. 

The  study  of  the  working  and  the  structure  of  the  brain, 
a  deep  understanding  of  it,  will  lead  to  intellectual  matter's 
becoming  active  and  transforming  not  only  the  world  around  it, 
but  itself,  and  at  some  stage  this  feedback  will  lead  to  % 
radical  qualitative  leap — the  appearance  of  a  new  form  of  the 
motion  of  matter,  with  specific  laws  of  development  intrinsic 
to  it. 
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For  the  planning  of  the  development  of  science ,  scien¬ 
tific  research  must  be  thoughtfully  combined,  directed  both 
towards  the  near  future  and  also  towards  the  more  remote  and 
most  distant  future.  Some  part  of  the  scientific  forces  and 
agents  must  be  contributed  to  long-range  planning,  although, 
of  course,  it  is  not  a  major  determining  factor  in  the  contem¬ 
porary  Conditions  of  the  development  of  the  society. 

At  the  very  same  time,  it  is  necessary  for  the  planning 
of  the  development  science  to  keep  in  mind  that  insufficient 
attention  to  prospective  fundamental  scientific  research  will 
lead  to  an  arrest  of  the  development  of  science  and  in  the 
utilization  of  the  achievements  in  the  near  future. 

Pausing  again  on  several  aspects  stressed  in  the  present 
report,  there  are  the  hypotheses  of  the  creation  of  new  forms 
of  the  motion  of  matter  in  the  future.  One  of  these  is  related 
to  the  question  :  do  not  these  new  forms  of  the  motion  of 
matter  present  a  danger  for  human  society?  In  the  literature 
there  are  many  points  of  view  on  this  question. 

For  the  purpose  of  giving  a  correct  answer  to  the  pro¬ 
posed  question,  it  is  necessary  to  proceed  from  social  laws. 
Contemporary  technology,  and  in  particular  nuclear  technology, 
has  achieved  such  a  level  that  already  in  our  day  the  careless 
or  criminal  application  of  it  presents  an  extremely  serious 
danger  for  mankind.  However,  by  force  of  the  activity  of 
social  laws,  the  progressive  forces  of  the  world  will  not 
permit  such  a  criminal  use  of  it. 

In  the  future,  thanks  to  the  same  social  laws,  technology 
as  a  result  of  its  evolutionary  and  revolutionary  development 
will  inevitably  be  transformed  in  the  self-arranging  new  form 
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of  the  motion  of  matter,  the  general  directions  of  the  devel¬ 
opment  of  which  will  be  determined  by  people.  This  is  inevi¬ 
tably  going  to  occur  because  such  a  technology  will  be 
extremely  useful  and  suitable  for  human  society,  because  it  in 
the  fullest  measure  will  facilitate  the  totally  progressive 
material  and  cultural  demands  of  all  the  members  of  the  society. 
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